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(54) ETCHING METHOD AND ETCHING MASK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an etching 
method, where a hard mask is used, wherein the hard 
mask is formed of a material which is high in adhesion 
with respect to an electrode material and does not 
have complicated formation and removal processes 
through a simple process and whose selection ratio of 
etching to the electrode material is high. 
SOLUTION: A TiSiN(titanium silicide nitride) film or a 
laminated film of TiSiN film and TiSi film is used as a 
hard mask. A TiSiN film 1a is superior in adhesion to a 
metal 2 and high in etching selectivity to the metal 2, 
and TiSi is higher in etching selectivity to the metal 2 
than TiSiN, so that these materials are used as an 
etching mask, and by which a mask pattern is hardly 
separated from a metal, even in the case where metal 
such as Pt or the like is used as the material for an 
electrode, and a hard mask patterning itself is 
facilitated. If a TiSiN film is used as a barrier metal 
layer 3, processes where a hard mask and a barrier 
metal layer are formed and removed can be carried out quickly. 
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[0 0 4 9] *^a.<Dje»C*V»'Tt»iai 2tilfc* 

-w^>* 1 9©^jiie&^j{ch»), Ta5sa»^2$: 

95 1 bT ^ffl L*:^ 9 ^ > ^7"D -fe^ £0 

6~l29£ffl^T!&l!ll-rSo 

[0 0 5 0] ^UE©B«1 ^*5VNT^fei:|5l^ JiK 

mmm5nxva>^^ b7 , ^^4^X'±i i r^tix^ 
ttm2£*z®mizmmisXMj8.irZo 

[0 0 5 1] «bT, T^*«i*m2©±£;>,--Kv;* 
<>*r3(4i: bTT i S i NJgl 1 a^S.kVT i S 1 b 4 
(06) . TiSiNIlaft, PV 
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Dgm£fflVT0!l;tfc£N, #X#T-T i S iCDX^W* 

©KJP»> 0>J;tl;f5 0 nmgJK^-f ftfcf<fcv^ T 
iSillbtt^ TiSiNUafflMt, HDCPV 

#X £ N, £> A r S £ ItT- 7"D -tr* £ 

*fcj!l 0 0~1 5 OnmggfctniSJtV\ 
[0 0 5 2] *bT|U£©ffi^l i:Plt& TiSiNffil 

1 a*5^tFTi s imi b<Dmmm<Dmm\£7*b\<'Z? 

-=>^£fT? (07) . «E^TWK©^»lfcHI«x 

m c i,/a r®-&pyx%^ 

■v> hi:-rSRHS'l4^5l->^>i'^>^HJ;oT> TiS 
i Nl 1 a*<fclFT i S 1 b©5 * FU- b 

6£at>ftT^^gi5#&i&*u TisiNiu* 

8) . 

[0 0 5 3] *bT, 7*M^*b6£|&*1-£ (0 

9) . £tl(C«fc>)A->*v;**©A*-=>^#iiiST-r 

[0054] c©*t s 02 2h®m\zLXT&mmttm 

'«y?t > h £ bTTSfl*© 2 {C*f LT^^ s» * J- 

?*ft5m-&. ra5®a«ji42 4spt©i:g»i, uss© 

*«S«V*T, Ar/0,ig-&^©^^S (i£{4tt 
s c cm) fflgiJ^&Ar : O, = 4 : 1 U fE^S 

1. 6mTorr % i?WSt& 4 0°C, V— JXA7 

-S1 6 0 0W, )<\4 77*)VQ—-%.Z 0 OWttSCi: 
t\ TiSiil bfcT^S®#*42 i:©l!S©^y5 : •> 
^alRIt£l : 6 Ofc-TSCiifelltgT-feSo 

[0 0 5 5] *& N TgP«fii2t*fbTKJ5B^>i'f L > 

/O.Jte^ftxy^VbkU *^-^MJK©l& 
5££2 7 0*Ctt±fcUTaL»^->^*tfiltf J:V^. £© 

ci,^to.^*«iB^**iTv>a©-c, t 

i S i Nil aiSitfT iSil 1 b fcoc**-^-*-* 

[0 0 5 6] «v^tyr**;Wi3s:ovvc*iN ftgjg 

©JBJBlfcRHfc 0 2 3{c^bfc«fc-5fcTiSiNI8|l 
a(CgfeftT^&V^#£Bk*t-So *©&, A^— - 
>$T»fcHMU 0Utt*«tt5E©ffiarcCl,/ArS 

«fcoTT i S i NK 1 a*i»T iSiRlb 

[0 0 5 7JW, TiSillb^imt^-b-^ 

iSi*t«ttW^**fc«»©»^ 2 0 0'CJSU:© 
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(SfitTi S iWi:TSHl«*tt42 4:©|Hnf£&flsi:# 
£e>ftSHJ5cS4Sjg£S;fe«K TiSiNIla^TiS 
iK 1 b fcT«WS»»2 fcCF^RW-n'J TJifc?- 

[0058] * mtnamnt 1 u 

I3#TiSiNR'CftS^ A— F v** fc^y 7> 

»K3l«)5^i:* J -e§-5i:V>d7'D-b^±©*J^* J * 
£>„ £©«£\ T i S ill bi:A*'JT^^;VJ13©T 
10 i S iNKfc©*y^>£fU— b-t»*«y^>4fjfefl*P* 
^jSlbts ;\-m^©T i S iNKl a**lFT i 
S ij&l b©3-Jl©Byp> 3£VCMUT^^;i/Ji3©T 
i S i Nft©JRjy&3l£LT#t*tf.):i^ 
[0 0 5 9] *30B©»JBK:*»*»*if^->y*«ftffl 

0,*^^fflVNt3iv^->^^fTa«^ TiSiH 
l±P t^©^t*ft5x-yf V^IjRWT iSiN 

20 ^^^na-ra^t^-egs. 

[0 0 6 0] *fc, A U 7*^ Pfote 3 A* T i S i Nig"? 
£>*§^N a- H * fc U t / * ;i/Jf ©J&J0U3 «fc V 

[0 0 6 1] *m&<DW*mfc$>^Tt>til^v?-> 
^©0!|i:bTPt^©^jaSfct)feJffc^ TiSi 
NM*5-tVT i S i JgOiBllifif ffl*0«fifc» Ut 
i;\-m^i:btMt5. TiSiNK* 

i s imommma, -xi^^^^v^sa 

30 tt^^5 L >^©K^'f^f^>^}CSg?>^ frxvh 
i^^V^cDac.y^-V^v^^fcbT^affi-f-So 

-c, *^jfi©^*^^^>^*a-«9:tcjgffl-t-scifc 
[0062] mmomm 3 . *^s©^tt> mm<oM 

mi *fett2©^0!lT-fe-^T^ 7 3hb»JV^77^fe 
^tiSyt^-^>^T^©A— Hv*^£*tU ^ 
feC^ttxy ^■>^&JfibT>'^->^X*sj; 

[0 0 6 3] WTT-tt*!6S£©Jfc*S^ *JS©J^S§ 1 tc 

[0 0 6 4] t-r, m&oimi^iy^^f-y^ 

^*ffiV^T05ffltt^t■rSo ^©^, TiSiNIl 

H F : H, O, = 5 0 0 : 1 ©f£*iftg£!li§r©igllri8D * 

S5t-5Ci:{c:«t»3T i S i NIK 1 a©->^— >1M X£ 
*ffl<-TS (010) . fit, *H< bfeTiS iNJKl 
aSA-m^fcU^ ±JE©«t-5tr^-'t«;^ai-;5 : - 
50 >^±fettSf&tt%9 ^>^4flEU TgPS«g«)l42* 
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[0 0 6 5] dtD^dt:, 7*h'Jvy77-fft«Sffl 
V^^-->^UfcTi S i 

$ 6 tc /Jn $ V > ; 1 * - > fc^f 3 £ i: A J mil £ & Z . 
[0 0 6 6] «f*ttxy^->iTffl«fcbT±BT 

C^<TiSi Njg£tt£^l$fcx^^>^T-£3 10 
jK^^>^^fflv>Tt)«tV>o ±fB©7y Wt£j&mit7l&i 

fintstmc p t «o^&;g^&a^cT»«a«m 

2 §xyf>n«ui:& < T i S i NK«ltft*#W 
[0 0 6 7] *§^©^m^©^2tc*»a> 
SCtotTiSiNIl a43«kVT i S iflt 1 b©« 

mm<D/i*->y-'(x*w<-rz>z.£&X'%z><, ma 20 

hxy^-^&fljvvfitt, 0. 0 1~0. 05/i 
m*~^-*e«mWb*"B-*»&N TiSiNIl a*5«fc 

ift i s imi b&£t>izmmb*y<?>tn>>—h"e 

[0 0 6 8] *^SS©^t:^^5x^^>^»^ffl 
t^fiHU A-KT^^iiUTCDTiSiNIlatfcB; 
TiSiNIl a*«tVT i S ill b©«/fM£iffl< 

?-->?X'BZo 30 
[0 0 6 9] 

[^B^cd^i*] CI ©2BBJ3© -5 -fe WsfcS 1 £ :t y 5=- 

ii©Tis i njk# n m.*v*>rmr>4>im& 

iO,/TiN«flI8l©i§£-i:li&»K MlfflTiSi 
[0 0 7 0] ^©^B9©-5*tt*iS2{c^*'Sx.y^-> 

■yxfezm^tiit, i^>m^tiT0ii©T 40 
i s mm*m<-rz>z£&T*gz><DT\ fcx-vJ-yV 

[0 0 7 1] £<©*6W©5*«l2^3fc*»*S:cv*-> 

mmzm^tus, w^iait^sx^^v^a© 

^ Tis imifiWL^y?->-rm£(D^v?->irm$itt 
<Dzt>\,zn\,^y?->tr-?7>>?£vxmm-tz<, 

[0 0 7 2] C©^©d"feif*IS4{C^^5x.y5 L > 
if^m^m^Uits vx^fcLtOflOT i S iNJgl 
*5«fctFT i S iM£*BKt-£>Cl£:#T-g?>©T% jftx^ 50 
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[0 0 7 3] :©»^|$a5lcmx'j'f-V 

M©nu7^^;i/tbtMtgt-s. mm&vm 

2©T i S iNM©^*5«ttJt^©X@K:*5V%Tx 7 
[0 0 7 4] £©^BJl©3*>ai*iH6Ca>a>3x.-;/^> 

[0 0 7 5] -©^B^©^-fe|t^7Jc*.^§^„^> 

a^^jB i^«iaki2aiM^^^m^.©-^j±{c 

[01] ^ffi©^l©X5;^>^^CD^|g!l^&^ 

[02] mm<Dwmi(D^v^y?i3m<D&®mitTji 

[03] j|«E©^l©x-;^>y^a©^ie^^ 
HBrffl0T-&3. 

[04] mm<DMMi<D^v?-y?*m<D&&mit7fi 
[05] ^fits©jB«i©x^^>^s©#ei5is^ 

•f»fS0T-feSo 

[06] HBS©^2©x^^>^^©^|5t^^ 
-T»rH0T-fe5. 

[07] mmvmrn 2©x.;f> y*ac©#«»ft s% 
-r»f®0-c-fe5. 

[08] m&<DW>m2<D^vry?%m(D&fm*7ii 
■tmmmx&Zo 

[09] ^Sf5©B^2©3i^^>^ffi©#©|!§&^ 
•TBvlS0T-$)S<, 

[0io] mm<z>Mm3(D^yr>y%m<D&®.m% 
[0ii] mmvmm 3 ©^ >^£is©&©pg£ 

*t"Bf®0T-feSo 
[012] DRAM©#tig£3jVr#fH0T-;&S. 
[013] 7tM/^b<&x.yf>m*tl/t 

[014] 7* h&xyf^Y^i'ilU 

[015] 7* h^x.^>m^i:bT 
fflV^fc^^fe3fc©X5;^>y*S©#g^l®^:^1-»r^B0■r*fe 

s. 

[016] 7tM'i'Xh&xyf>^^tbt 
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[018] 7* hU^ h*x-yf>^77^tlt 

So 

[019] 7^- blsiSX h$iD»f^V7^il/T 
J8 V^flfc&CD^ » ^ > y*&£D#|StPt £*rr»r® 0f & 

[02 0] ;N-Fvx^fex 5 /5 i >^i'i:btffl 
v^feJ:^^•>^*&©^•|S^S:^•r»fB0T•*So 
[02 1] /\— b-vX^&xyf>^^i:btM 

[0 2 2] A-m^£xs;f>^^tbtffl 
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v > fe x. s> > vxm<D &mm & ^-r kh 0t- & s o 

[02 3] ;\-K?^^Sxyf>^x^tbt« 

[02 4] A-mi'|X5if^V7i'fcUS 

v>fcx ^ > ^75r^©#m^<£^t-»f®0-efe s „ 

[02 5] Vt&m^btiX^tzS iO,K*>£>3feS;N 
[02 6] fl^^V^tlTV^fcT i N^* 1 ?>^:5/'N— 

k v * * & ^ -r m m m t- * s 0 

[027] ^fflv^e,n-cv%fcs io,/T mmm 

m*> <o tt 3 t\ - H v * z & Wr® 0T- & s o 
[f^©i&W] 

1 la TiSiNU, lb TiS 

im. 2 TSBSfii. 3 AUT^^;H1. 
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